Subtle neurological and metabolic abnormalities in an Opa1 mouse model of autosomal dominant optic atrophy.
The ubiquitously expressed gene OPA1 is the main disease causing gene for autosomal dominant optic atrophy (ADOA). These patients present with bilateral reduction in visual acuity, central visual field defects and impaired color vision, secondary to the progressive loss of retinal ganglion cells (RGCs) and subsequent degeneration of the optic nerve. Up to now, it is not clear why a mutation in a ubiquitously expressed gene affects only RGCs and the optic nerve. Twenty-two-month-old Opa1 animals underwent a full examination following the Shirpa protocol. Weight, food intake and life span were monitored. Rotarod treadmill experiments were performed to assess neuromuscular function. Limb skeletal muscle was evaluated morphologically, mitochondrial cytochrome c oxidase (COX) activity was studied histochemically and mtDNA integrity was determined by long-range PCR. The Shirpa test showed that 33% of the Opa1 mice suffered from tremor and 52% of the Opa1 animals showed an abnormal clutching reflex. Control animals performed well in the accelerating Rotarod treadmill experiment whereas the Opa1 mice performed significantly worse. Skeletal muscle fibers were morphologically normal, had normal COX activity and showed no evidence of secondary mtDNA damage in contrast to patients with syndromic ADOA. We also found a highly significant difference in body weight. Our results demonstrate that OPA1 mutations affect not only RGCs but also other tissues and cell types, though to a lesser extent. In particular we found deficits in both neuromuscular and metabolic function. We therefore want to encourage clinicians to be vigilant about to extra-ocular manifestations in ADOA patients.